Genetic and biochemical evidence that trehalase is a substrate of cAMP-dependent protein kinase in yeast.
In Saccharomyces cerevisiae, trehalase activity in crude extracts obtained from wild type cells was activated about 3-fold by preincubation with cAMP and ATP. The inactive trehalase fractionated by DEAE-Sephacel chromatography was activated by the addition of the cAMP-dependent protein kinase fraction from wild type cells in the presence of cAMP and ATP. Using the crude extract obtained from bcy1 mutant cells which were deficient in the regulatory subunit of cAMP-dependent protein kinase, the stimulation of trehalase activity was observed in the absence of cAMP. The cAMP-dependent protein kinase of CYR3 mutant cells which had a high Ka value for cAMP in the phosphorylation reaction required a high cAMP concentration for activation of trehalase. Increased activation of partially purified inactive trehalase (Mr = 320,000) was observed to correlate with increased phosphorylation of a protein (Mr = 80,000) identified by sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The assay results using various mutants altered in cAMP metabolism indicated that the activation and phosphorylation of inactive trehalase fractions depended on the cAMP concentration accumulated in mutant cells. Inactivation and dephosphorylation of active trehalase fractions were observed by treatment with alkaline phosphatase or crude cell extracts. The results indicated that the conversion of inactive form of trehalase to the active form is regulated by cAMP through cAMP-dependent protein kinase.